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[ft^3] iuffi*^* WVfflfEX^ iatBXJ®^ bn,<DU* 

1 ffif£# 2000-3100963 



#2 000—197421 

Wftm® a , laffB^ *; 5g u #t3gcz> mis: & «a <£> #hr#« ^ixti^ ^ 

So 
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, mmmm-jcmnmt. mmmm^^ bjv&mmm&^zfflffl-t&Mmmt.* 
m^rmmmm.^^ bjv^Mm-r^^n^mwLt-t&m^msizmm^^^ b 

o] mmmmm<Dmmiz i &m£t<ft&i£x<Dmmm&'<* bjv 

^&tffirfa#&*ttft^K:fctt^ mm 

•tzmm&wimv&mzm&mm,'*? bjv&^mt&mm.^? b^n^^-v? 
mmmm-xwftwx.xfmmmm'*? b^^m^xmmmnm^jEmit-t^ 

[0 0 0 1] 

Hi, j:*;#aHtctt, nmmzm^x$:m&£Tf/&t=.izv*-7&im. m&m®. 
i3^xK^izm&isttm^&mtfmm?znmm;zmft*ZT*x h^-r-> 

3 ffilE^ 2000-3100963 
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[0 0 0 2] 

— ^65J&^C#©#^t*ftiai^&2l LTH r Automatic Text Processingj (Add 
ison-Wesley£L 1 9 8 9^m^R) ©13 1 3 STS^ e>*lT ^^>^^ 
?g (vector-space model) # J; < V* "otLT V>£ 0 
[0 0 0 3] 

[0 0 04] 
D = JX V . 5* (1) 

i=l 

[0 0 0 5] 

mMm*&-tM.T$>Z>o txi (tffl^J) tf>^* Wl/ [x rl , x r2 , x rt 

v^^iigTitfrngc-ts^tctt 1 £ u m^L^v^Atci±o t-r^^mt^ 

£*>tl2> B & V&mteM&l*. ±ffi©it©f 2 7 9 5*^2 8 0^*^^ 
^e>*lT^£J:5&C. ^C#D r tCfeW-2>m5IMT i ©m^^ (term frequency) 

mm* f itfxir&ttmzmmznz* 

[0 0 0 6] 
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[0 0 0 7] 

X= [Xj, x 2 , — , x d ] 
t^ffl^^ h;i/x [ Xjl , x j2 , x jt ] 7 tt*»Dj©#|ft* 

[0 0 0 8] 

<D—M : &J&-?mX*$>2> 0 Br2(CJSVtT« 1 ~ 3 (D^X iZ ffi3i bT £^#1 

o 

[0 0 0 9] 

— «»JC. h;i/£IHH5feS:fflV%fc»^, 2o©if D r iiD s ©IMs i m 
(D r , D s ) 14, J^T<Z)J:e>lC^So 
[0 0 10] 

[«2] 

sim(D r ,D,)= 5* (2) 

V2i=l X ir2i=l X is 

[0011] 

mz. -tti-eru s i m cxm 1 , sua) =o. 5477, sim 2 , m. 

ff3) = O. 5477, sim (l£#3, S^) = 0. 5 4 7 7 £&»J, ^T<Z)S: 

«tc*r b r sjbibikk: & o x b * e> o 
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[0 0 12] 

Z.<D£o&fflffi&$:M&:'?Z>^&t.LT Tjournal of the American Society 
for Information Sciencej (1 9 9 0*£#g?f) tf>^4 1 #^ 6 3 9 1^^ 

e>^4 o 7m$.T'<Dmmiz3$^T&mznt^ mm<DPkmzm^^fcft%tJsm ( 

Latent Semantic Analysis; LSA) J±, ^CW^^-Df^^E&^M^^^HiT^. if 
[0 0 13] 

LSAtt, *m<D&m<Dm&&&1r&m-$:*fftW%:ttM&m (Singular V 
alue Decomposition; SVD) ZL »J, Jcm<Dm&ffiMlftm& 

SSc^-S <fc KI^ftJEjjccS ;tX<5<, rjjehavior Research Methods, Instruments, & Comp 
utersj (19 9 1 (Of$ 2 3 2 -Sffg 2 2 9 ^ £31 2 3 6 Jgt. VIZ 

mm^nr^m^cvit. LSA^L^iit biv^mmizit^ 30% 

o 

[0014] 

LSAtit tart xa<Dmm-*mftmxzuT<D£oiz!mmmftM'tz>. 

[0 0 15] 

[ffc3] 

X = T 0 S 0 D 0 ' 5£ (3) 

[0 0 16] 

0 t^S mx m©iEM#^J5:gt. D' 0 «mX 

[0 0 17] 

JglC, LSAT*ttifD q 0t X 1 V>m®&^V Wl/x q lC*fL,T#C0><fce>&^ 
^£fTW nx 1 <DL S A#&A^* h ;i/ y q ^tf-^-5o 
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[0 0 18] 

y q =S~ 1 T' x q 5£ (4) 

[0 0 19] 

3^T% SttS o 0fMi©lS@*^nS@it^i:ofcnXnfi!)iEM 
[0 0 2 0] 

[002 1] 

[f5C5] 



0. 1787 


-0. 3162 


0. 3393 


0. 1787 


-0. 3162 


0. 3393 


0. 1787 


-0. 3162 


0. 3393 


0. 4314 


-0. 3162 


-0. 1405 


0. 4314 


-0. 3162 


-0. 1405 


0. 1787 


0. 3162 


0. 3393 


0. 1787 


0. 3162 


0. 3393 


0. 4314 


0. 3162 


-0. 1405 


0. 4314 


0. 3162 


-0. 1405 


0. 1787 


0. 3162 


0. 3393 


0. 2527 


0. 0000 


-0. 4798 



[0 0 2 2] 

me] 

2.7979 0 0 

S 0 = 0 2.2361 0 

0 0 1.4736 

[0 0 2 3] 
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0. 5000 
0. 5000 
- 0. 7071 

[0 0 24] 

LSAMI^f h ;1/©7£tc t & 2 £. U E2©#^-Ji:tlT?!l©##lti^ 
* WWC*fLT5£ (4) $:*gffif£>£, 1 . 2M30LSAM^^h^/ 

tt-etl^tl [0. 5000, -0. 7071]', [0. 5000, 0. 707 
1]', [0. 7071, 0. 0000]' 04 <Dmms<9 Ml/ 

KttLTiZ (4) zmm-t&n. =L-*f<Dm.m<Dhs a^a^? mm* co. 

6 5 4 2, 0] 7 

[0 0 2 5] 

±m(D&?izm%ftfcLSA!&mm'<9bJuzMvx7Z, (2) a 3 

©®im£mc^Lfc#:£«£(Z>^{M£;£i&S£, M 1 ic few £03 

-etl^n, sim (;£» 1 , M^) = 0. 5774, sim( 
l£»2, g^) =0. 5774, sim C£* 3 , =1. OOOOtftU 

[0 0 2 6] 

#Mft^SP^li. — jl^lCThe Johns Hopkins University Pressfttf 1 9 9 6 
4£lzmffiL1~ TMatrix Computationsj 0)^4 5 5^f)f4 5 7^£-£0>gB« 

££v^g^£nfcy;i/:JiJX^#<fc<fflv>'3;tx£o tssa© rjoumai of the a 

merican Society for Information Sciencej (DWtJClZ <fc £, !E:fr?T#I S (Z>£f 
tfc (2:fcfcJ:#J8C) n©-fiil±5 0 — 1 5 0^lCi-§t^V>il©fa«*^S o £fc 
% itfiB© Tfiehavior Research Methods, Instruments, & Computersj (Dt&~$C\Z 

&^t, l s A*ftomiznm'<? bJw&mmz^izoTtfcizKDm&nzii 



mi] 

0.5000 -0.7071 

D ft = 0. 5000 0. 7071 

0.7071 0.0000 
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[0 0 2 7] 

mmnfifm v j: e> n -r & mm) 

V*T*T#f©-rt>f TiJ-J-y £/3> (bidiagonalization) ©fei!)CtXt 

[0 0 2 8] 

^ 0>M S 5: iS« -T £ 3 £ tC & £ „ 
[0 0 2 9] 

mm *mmtz>t=. &><D^m 
mm*ttm'?2>m3\mizMfo-t2>'<* hJvfrbtez&m-xmfimzm^Tmm 

m - scmnm nmmisfc mm&m - xmnn £ a>^# jc -r & mm-jcmim^m 

[0 0 3 0] 
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[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 
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MZTEMfc? Z> fc$XDn=7 * - # fcff-HU IA7 lc*£ MIB#8*£*& 

-jcw ftw^m^& nzmz-f=.z.ii *ftmz.~?2>o 

[0 0 3 5] 

z-xwom&m.m&mmz&^x. tufBuxHi. mmmm.^^ bjvzmmL* 

[0 0 3 6] 

mm,'*? h)\sc>m*:%}nik-?z>®nik^®.£.. tmsm** bK&Mz^m-tz 

[0 0 3 7] 

»#^9JC8B«©»mtt, »^8{CfB*©5^;* ^v^>^^C;}3tt 
[0 0 3 8] 
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[0 0 3 9] 
[0 0 4 0] 

&<D-&mm*nx h a uttiu *v>n7. v izm^xm^mrm^mrnhx 

-So 

[0 0 4 1 ] 

mmmzi^KDmrn** hjizn&~?2> 0 mvMis<Dj&miz* &mvMvmmm 
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[0 0 4 2] 

jcmtfmnm^& zmv. n - if - tc £ u ^ s n r^mmaym zmt=.-*£-£ 

nztiT^z>m&iz&. mm,'*? bj\smn^m<Dmft%.&mmmmm^mz3sv 
zjEMitrt^t-zonw-zmmzftz. fit, mzmmvx^^mm^^ b 

[0 0 4 3] 

i:e>ic mnmsfomfflw^mz o o», #m-£#*t#ih$t3^2 iol mm 

h;i/ff$¥^©2 2 0 #tii{i}^12 3 0i:5:lx5 o lOOftfl- 
jSC«ff f77>f^ 3 0 0 teffiS^ ? h JVr- # ^ 7 -f ;K 4 0 0 

*^-#77>r;K 4 5 o»iEMfbA^^-^^-^7T-r;i/T*fe-5„ j^m-^c 

«£*itv^ 0 #m-^»ra3£if#m2 i oizmimBnmvMvmmT'&m 
-JcmftmT-xyyJfri o o^^#M-^c#^fJS:^^^ *a>mm-j: 

mnm^Mm^-tizmm^^ b/^n»^mz 2 o^#^*«ai#©2 3 oizm 

[0 04 4] 

m2IlIg(?)|i»J^L^a^^T?tt, SiS^* h;i/ft##^2 2 O^&^^tlfc 

2 2 ostfMittffi#i2 3 oizmto mm.^ b)\y^m.^m.2. 20a, mm 
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itm^ z&n u mtmat ^tfffifcommm&Tizte o t=. t % tc^ y m l 

* h;i/f-3i77>f;i/3 o oic^-tshl^^ic, ^M-^mf^JJg«T^2 1 

o&tf#$«ttffi^2 3 oicsg-r,, #m*»m#^2 3 oimm-xmnnn 
?:Mif-!?7 7>f;i/4 o otci&M-f s^b^c, *ti&©4*aft&iE«-ffc-r 

£fc#<Z>A^*-#£lMfl;A^;*-#^-#:7T>f;i/4 5 ok: 
[0 0 4 5] 

«-X»ff J955«r#«2 1 0, bJUttm^SL2 2 OS^Mitta} 

#1^2 3 OlC<fc£. JL^CDH^f 1 0©^»JjgLil-rSo & »J M L«HI©im«& 

200m i = n©^fl:s:«ffe'r*T*, wa-roifcyig'r. 

h;i/#f-H#^2 2 0©^fxfttm«*#r»#« 
3 0©#T?#«S»fflfK|##J§l2 0 0 s:s^-rs 0 

[0 0 4 6] 

T<fce>lC 4#3£*ttrffig«tt. ««^#©«f»S:f?^»f»*«iai6S (Central Pr 
ocessor Unit; CPU) 10^, -fU if^ A#*Mft3*lXW::/n ^^ACD^ffKl 

-jK-K3 0fc, ^115:^tSf-f 4 0 i:5r#x-5 0 

ffWf-*77'fM0 0, «Jg^i'h J /l/f-*77>f^3 0 0, 

77^f;H 0 0. lEglftA^* 77>fM 5 O&tf 4#»4ttffl«fftt# 

[0 0 4 7] 
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£ -r s d ii % «r ffi v & s 3 n it -g- e» * T* % & V ^ 0 

[0 0 4 8] 

E7», f g-jtt^f - ^ 7 7 >f ^/©i^i . E7{C35^T, 10 

1-1, 101-2, 1 0 l-dlidfi^?)feSt?^©#M-iif-^ 

IC2>M&^£ 0 3.3"C\ X= [xj, x 2 , — , x d ] „ Xj= [xjj, xj 2 , x 
jt ] ' fi-iif-^ 1 0 1 $: t X d O^jXT^t. 

[0 0 4 9] 

gI8&CfcV%T, 3 0 1 - 1, 3 0 1 -2, -, 3 0 1- nlin| 
jb^fcS t?kK<D&!&.'<9 h)V^-$Kttfc-tZ> 0 iSg©Sl3 0 1 - i 

w i2 , — , w it ] ' "V^k-$~* 
[0 0 5 0] 

09», #Mf-^77>f^0i«'feS. a9tC^V%T, 4 0 1-1, 
4 0 1 -2, 4 0 1 - n n IA> e> *5 d ^S©MIf - ^ |St !.„ 

i#B©Hfit4 0 1- iizm^iz&vz imB<DmvMv&mizj3vz>!&m.Am 
m#©2 3 oic &2>nmm.(Dmj]mizMm'r2>„ ion?: 1 x d©tr^^ h;v 

y i = ^ y il' y i2' y id^ 
[0 0 5 1] 

, 451-1, 452-2, -, 4 5 1 -n&nMfr£&£lEM:/ , ?^*-#-T J 
-#lC*fjS-rS„ ifg©Ii4 5 1 - i tt® 5lC£tt£> iUfSO^Ujlb^S 

-e<D&®LAmm^&2 3 0ic<fcsjE^b/'?^^-^©aj^'fiiJc^^--5 o 3©m 
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[0 0 5 2] 

m%m.mZ:ftoZ.ilte< t X d©??#JE tC^Mt- t£oT, E= [ep e 2 , 
e d ] , ej = [e jr e j2 , e jt ] ' = [x jr x j2 , x jt ] ' H 

tH¥#S 2 2 0 Kjgfo r©^SKJ:oTte$r£#l5. E©i#@(Z)^S^E 
(i) tt. z£ (5) ©J:^lC^$tl-5o 
[0 0 5 3] 

[&8] 

E _ |X , for i = 1 St (5) 

|E (i~l) — Wj.jCw'.jE (i- 1)) , otherwise 

[0 0 5 4] 

E(i)=[e 1 (i), e 2 (i), •-, e d ( i ) ] V$> V. E ( 
i) ©#H*ej (i) liej (i) = [ ejl (i) , e j2 (i) , e jt ( i 

) ] ' T*femztiz> 0 m*>. x^2<Dm^it. mm-^cmnmumm^^ b*z 
mm is ft^mm - xmnrnfr mm^ 9 b ju & mm u t=.mm - jcmnm z 51 ^ t=. 

[0 0 5 5] 

®i nt. bfrttw.^mz&v&mm.'*? bj\s<Dmw<?>m.timT'$>z> 

„ 01 UZl3VZ>kmB<DWiVML'V<Dw i <Dm*:vr i (k) = [w u (k) , w 
i2 (k) , »•, w it (k) ] ' T*^-r o ^f>y^S 5 0 0lCT^kS:l 

T*%jm{t-?Z>o i^T^r>y^S5 10A^U wj (1) <Z)#MfftS: - 
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[0 0 5 6] 

^ H " w ls y iB ) 2 * (6) 

[0 0 5 7] 

M5:fv\ *HJ60MT^^$tiS=rx htt^; (6) © J: o IC^JS^* h;^ 
[0 0 5 8] 

[*m 

y i m 

[0 0 5 9] 
[0 0 6 0] 

[0 0 6 1] 

[0 0 6 2] 
[«1 0] 

y, = [vii . y i2 y id ]= w; m * ( 7 ) 

[0 0 6 3] 

t5. 
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[0 0 6 4] 



mi 1] 



w.(k + l) =w.(k) + 



(E(i) -w.(k) Zj (k)) z.(k)' 



* (8) 



[0 0 6 5] 

33T% n x (k) lik®g©^y3gLT-©3gfT©m^v>S:^|^S3lif^T' 
, k*U©££tCiE(Z>/>£v^T*^J$ftU MAtf/ij (1) =0. lfcbtt 
«fcv^ k#fln^£;ft£MtC&*{Cffi£^$i±. feSV^ikCD-fitKlJ:^— Jgffi 
ii'r^rii^orig-efeSo zj (k) tt^©<k^lc^^S4x<5 0 

[0 0 6 6] 
[«1 2] 

z i (k) = w i (k)'E(i) 5£ (9) 

[0 0 6 7] 

[0 0 6 8] 
[fJCl 3] 



[0 0 6 9] 

^T^^S5 4 0t'li6i (k) <DM*mzmm*MTirz>fr£o-fr : $:Wm-t 

T**y. Mx.«/3 j= i x i o -6 £-r<5 3 

[0 0 7 0] 

5 5 Ot'ttA^V^kffli?: 1 oJg^U Xf*;^S 5 2 0 1CM& 
□ X^^^S 5 6 OT'ttwj^^jS/^^ h^f-*77^3 0 0_Ci#Bfflf 




s: (1 o) 
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jE^-fLA^^-^^-^^r^ ;i/4 5 oicisacD^-^^LT^M-r^c 

[0 0 7 1] 

mi 4] 

[0 0 7 2] 

[0 0 7 3] 
[«1 5] 




5£ (12) 



[0 0 7 4] 

m 1. 2 a:, *^l6^JBK:«*^^a«affi««&fflv^fes:*@»^H««©--M 

^tET^S. 012 JCfcV^T, 6 0 1 ttM-it«fT^ftfJJ#«, 6 0 2tt 
^Sfatife*. ^a#S6 0 2lt 1 9 9 S^CSUffStlfc rjournal of Int 
elligent and Fuzzy Systemsj ©Hiflf §15*^12 5 "=>*lT 
V^^&ICJ: yff^Zl „ 
[0 0 7 5] 

iz&mz nx v^**^- # jcm &m#mmmzm y & 
*#a»«*3arefci:, #»-:fc«ff#itf-ji#«6 o 1 -e#fg-:$c»ff 

[0 0 7 6] 

*««3©9Pflff&, a 1 Ctf^i 3 OI^© j: e> *;i*f - ^ Ai* 
«KCM^S|g|R<Z)^*7 s -*K:«I:y#«*ttffi©M&ffofe. fi£ 

[0 0 7 7] 
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5It)i)^§6„ ifiDM^^n^^AttDSP (Digital Signal Proce 

ssor) ic;J3i:-r^£:#T-££fc#>, #a*ft&m#M<z>^- * 7 SrfBfJ^K:f^j«i-* 3 

[0 0 7 8] 

[0 0 7 9] 
A. 01©if 

*t\ H2©#M-35C#^J5:Xi:-rs„ 
[0 0 8 0] 

I. f#«*Srfflffl»#« 2 0 OlCfctfSlgl HB©j»yjgL (i = l) 
#M-^»f?^JSir^S2 1 OTtt^C (5) J:U 
[0 0 8 1] 
1 6] 



E(l) = 



1 
1 
1 
1 
1 

0 
0 
0 
0 
0 
0 



0 
0 
0 
0 
0 



0 
0 
0 

1 
1 

0 
0 

1 
1 

0 

1 
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[0 0 8 2] 
[0 0 8 3] 

mm.'** hKftw^&2 2 ot'it w x (1) & 

[0.0100, -0.0100, 0.0100, -0.0100, 0.0100, -0.0100, 0.0100, -0.01 
00, 0.0100, -0.0100, 0.0100] ' 

v>mwk 1 3 zmf&vmist^ mm.**? b^w^ 

[0.1787, 0.1787, 0.1787, 0.4314, 0.4314, 0.1787, 0.1787, 0.4314, 0.43 
14, 0.1787, 0.2527] ' 

, %.Tfmm-xwftpmm^m2 1 o^m^-r-So 

[0 0 84] 

xmm^v b)vnn^®.2 2 o iz&tfzmi m&omv&v (k = 1 ) 

5$ (8) J: 
w 1 (2) = 

[0.0103, -0.0097, 0.0103, -0.0093, 0.0107, -0.0103, 0.0097, -0.01 
00, 0.0100, -0.0103, 0.0103] ' 
Wj (2) -w x (1) =10" 3 X 

[0.3332, 0.3334, 0.3332, 0.6668, 0.6666, -0.3332, -0.3334, 0.0001, 
-0.0001, -0.3332, 0.3332] ' 

8 x (1 ) =0.0013 

bjvnn^m.2 2 oiz&vz>m2mm<Di®'>)Mh (k = 2) 
3; ( 8 ) <j: y , 

w 1 (3) = 

[0.0107, -0.0093, 0.0107, -0.0085, 0.0115, -0.0107, 0.0093, -0.01 
00, 0.0100, -0.0107, 0.0107] ' 
w x (3) - w 1 (2) = 1 0~ 3 X 
[0.4110, 0.4112, 0.4110, 0.8001, 0.7998, —0.3665, -0.3668, 0.0224, 
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0.0221, -0.3665, 0.3887] ' 
8 X (2) =0.0015 

* B& 

*mms<t7 h;i/ff-fft^©2 2 OtCfcttSgll 3 2®I0^yil (k= 13 2 

) 

^ (8) <k»;, 

w x (13 3) = 

[0.1787, 0.1787, 0.1787, 0.4314, 0.4314, 0.1787, 0.1787, 0.4314, 0.43 
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